6 (3) Proportional Geiger-Muller counter (Haxel 1937; Fiinfer 1937). (4) Impregnated photographic emulsion (Taylor and Goldhaber 1935). (5) Range determinations in cloud chamber (Kurtschatow, Kurtschatow and Latychew 1935; Roaf 1936).
The distintegration of boron by neutrons has been studied by a number of workers, and it has been established that it may take place in accordance with two equations 5B 10 + on1 -> 3Li7 + 2He4 + QV (1) " ]H3 + 2Ho4 + 2He4 +
From the values of the nuclear masses at present accepted, it may be calculated that the energy release Qx is 2*99 x 106 e-volts, while Q2 is only about 0*4 x 106 e-volts. Observed disintegrations, if caused by slow neutrons, must therefore be of the two-particle type described by equation (1). The results of experiments carried out by different methods are not in very good agreement. More especially are previous range determinations in the cloud chamber open to very serious objections. For these reasons it was felt that the existing situation might be clarified by a more extended study of the ranges of the disintegration products in a cloud chamber.
The experiments now to be described were begun in the early summer of 1936. When about 500 photographs had been taken one of us (W. T. D.) left Cambridge. The measurements and subsequent work were carried out by the other author. The yield from the first source not being satisfactory, it was decided to make a fresh determination using a much stronger source. The published curves are based entirely on this second series of photographs.
Previous methods of investigation

Five distinct methods of investigation have been brought to bear on this problem:
(1) Ionization chamber coupled to a linear amplifier (Chadwick and Goldhaber 1935; Amaldi, d'Agostino, Fermi, Pontecorvo, Rasetti and Segre 1935; Wahlen 1936).
(2) Ionization chamber and Hoffmann electrometer (Rotblat 1936).
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particle the law connecting range with energy is known. In the case under discussion it is a consequence of the conservation laws that the total energy release Qx is ^ times that of the a-particle. This may be calculated from its range using the range-energy relations. It is unfortunate that the range of the a-particle lies in just that region for which the range-energy relations are most in doubt. Recently, however, a redetermination has been carried out in this laboratory by Blewett and Blewett.* As we shall see later there is considerable ground for the belief that their results may be more reliable in the region of ranges less than 1 cm. than others hitherto proposed.
In our experiments the boron, instead of being present in the chamber in the form of a gaseous compound, was spread in an even layer on the surface of a thin copper foil. The foil extended diametrically across the chamber and was stretched tightly between glass supports so that its plane was accurately at right angles to that of the chamber which was horizontal. The appearance of the foil as viewed by the cameras may be judged from fig. 5, Plate 5. It is visible as a thin white line extending across the chamber and joining the two circular supporting buttons. The origin of any track arising in the boron layer could be fixed to better than 0*2 mm.
Amorphous boron was finely powdered and mixed with distilled water. The suspension so formed was painted on to the copper using a camel-hair brush. In the first series of experiments an attempt was made to spread a layer of negligible stopping power (1/100 mg. boron per cm.2), and although this appeared fairly even when examined under a low-power microscope, it is believed that it is practically impossible to spread a really uniform thin layer using such methods. On the other side of the foil a much thicker layer was painted, the stopping power of which was in excess of a centi metre of air.
In the second series of experiments one side of the foil was left free from boron, while a thick layer was applied to the other. The advantage of the thick layer is that no difficulty can arise owing to slight inequalities in thickness, and the larger yield of particles allows of an accurate measurement of the ranges by inspection of the shape of the number-range curves.
The chamber
The chamber was of a standard piston design 17 cm. in diameter and 5 cm. in depth. The cycle of operations was controlled by an automatic drive of the type described by Blackett (1929) . No new feature was incor porated. In order to minimize the heavy background caused by electron recoils from the y-radiation from the Ra-Be source a difference of potential of about 250 V was maintained continuously across the chamber. This also aided the selection of tracks of a suitable age for measurement. Tracks of particles which had entered the chamber before the completion of the expansion, and for which, in consequence, the stopping power of the chamber gas could not be calculated, are separated into two parallel lines of droplets.
Stopping power of chamber gases
The gas in the chamber consisted of a mixture of about 80 % helium, 20 % air and water vapour, and had a stopping power for 8 mm. a-particles which varied between 0-241 and 0-269 in different runs. In no single run, however, was the variation between the initial and final values greater than 0-5 %. The helium used to fill the chamber was 99-9 % pure and was made available through the courtesy of the Director of the Royal Society's Mond Laboratory. It was collected and stored over water. At each filling this stored helium was fed into the chamber through an absorption system consisting of a P20 5 drying tube in series with a tube filled with animal charcoal and immersed in liquid air. Thus, since the constitution of the chamber gases was known with great accuracy, and since the stopping power of helium for a-particles at various portions of the range has been carefully measured by Gurney (1925), it was not deemed necessary to calibrate the chamber at intervals by means of a-particles of known range. Instead, the pressure of the chamber gases with the piston in the " ex panded" position, and the room temperature, were read at the beginning, middle, and end of every run.
From these observations, and the value of the barometric pressure, the stopping power of the gas at the instant of track formation could readily be calculated. Correction was made for the fact that the final pressure as recorded by the chamber manometer was slightly lower than that at which the tracks were formed. This is due to the deceleration of the piston at the end of its range of travel by a leather washer which served to seal the chamber. Details of such calculations have been given by Nimmo and Feather (1929) .
The source
In the first series of experiments, the source consisted of a radiumberyllium " standard ", the effective strength of which, in respect of neutron emission, was 66 millicuries of radon. Owing to the poor yield, the second series was carried out with a radon-beryllium source of initial strength 300 millicuries. Fig. 1 shows the experimental disposition. The source (S) was surrounded by a lead cylinder 2 cm. in thickness and supported centrally C. O 'Ceallaigh and W. T. D avies
The disintegration of boron by slow neutrons 85 in a paraffin block 22 cm. in diameter. The chamber was screened from the direct y-radiation of the source by a wedge of lead 10 cm. in length and 8 cm. in depth, which was incorporated in the paraffin. In order further to increase the concentration of slow neutrons in the chamber, paraffin castings were supported in the positions shown in the diagram. mercury discharge lamp 0 cm. 10 1 . . . . i Fig. 1 
Photographic arrangements
The tracks were photographed by means of a pair of cameras, the axis of one being at right angles, and that of the other at an angle of 70° to the horizontal plane of the chamber. The lenses were by Taylor Hobson and had a focal length of 35 mm. They could be worked at a maximum aperture of//2*5. The photographs were taken on 35 mm. standard cine film (Ilford fine-grain Ortho). The magnification was about 1/ 10.
Appearance of tracks
The appearance of the photographs may be seen from fig. 5 , Plate 5, which shows two typical disintegration particles together with the track of a proton recoil which passes through the thin copper foil (stopping power for a-particles 4-5 cm.). It will be noticed that the tracks are not visible right up to their points of origin, Jbut that the foil is surrounded on each side by a dark region in which no condensation takes place. This is to be attri buted, among other things, to the heat capacity of the foil which prevents the surrounding air being sufficiently cooled by the expansion to produce supersaturation. Heavy particles are of course visible in other regions of the chamber and are of two types:
(a) fine tracks o tracks of helium recoils, both being produced by elastic collisions with neutrons which have escaped slowing down in the paraffin. It is therefore conceivable that such particles may be produced not far from the foil, and passing into the region of no condensation be mistaken for disintegration particles. The total number of these recoil particles was small, and the number traversing planes parallel to the foil in different regions of the chamber was quite negligible in comparison with the total number of disintegrations observed. Furthermore, when the lengths of such tracks were measured from their origins to the points of intersection with the reference lines, they were not found to fall into any particular range group. Thus, even if such recoils are included in the measurements, they cannot influence the form of the range-number curves. The elimination of protons causes no diffi culty, both on account of their distinctive appearance, and of the fact that a proton recoil produced near the foil is, in most cases, visible on the other side ( fig. 5 , Plate 5). The precaution was taken in the second series of mounting the foil so that the boron-coated side faced the direction of the source. In this way it was hoped to diminish the possibility of including in the measure ments particles resulting from disintegrations caused by neutrons of appreciable momentum.
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Measurement of tracks
In all about 2000 stereoscopic pairs of photographs were taken, 500 in the first series, and 1500 in the second series. About 250 cases of disintegra tion were suitable for measurement. The measurement of the ranges was carried out in two ways in order to obtain the maximum of information. A large number, 180 in all, were measured by stereoscopic reprojection through the cameras, using the method described by Nuttall and Williams (I930)-(In brief, a movable set of pins is adjusted so that each pin occupies the same position on both the direct and oblique images.) In this series each track was examined to see if the line of the track passed through the foil. As a precaution those tracks were rejected as suspect, of which the origins appeared to be very near the top edge of the foil. Actually, as we have seen, the number of recoils which would pass through the plane of the foil was negligibly small. This method was not very suitable for the measure ment of short-range particles owing to the fact that the ends of many were obscured by patches of cloud due to the diffusion out from the region of no condensation of ions which had not been fixed by water droplets. This diffuseness rendered setting of the pins a matter of some difficulty. For these reasons no evidence was found here for the existence of the 4 mm. group of lithium particles. Each track which was examined by reprojection was measured by three separate settings of the pins. In the majority of cases the range values so obtained were consistent to 5 %, and in the most favourable (small obliquity freedom from stray cloud, etc.) to as good as 2 %. Owing to the large number of tracks available no attempt was made to increase the accuracy of the individual measurements beyond these figures, since the dependence of the shape of the range-number curves on small errors in the ranges is slight, if a sufficient number of tracks be measured to satisfy the limitations imposed by statistical fluctuations.
Measurements were also made of the projected lengths of the tracks in the object planes both of the direct and oblique cameras. The photographs were printed on to photographic paper. The magnification was determined by printing, at the same setting of the projector, negatives of a scale photographed in the object planes of the cameras. Direct comparison of the print with the original scale gave the appropriate magnification.* These measurements were checked by comparison with those of tracks which had previously been shown by reprojection to lie in a horizontal plane. The agreement was very satisfactory. Some 230 tracks were measured in this way. Fig. 2 shows the averaged results of the enlarger measurements on the separate direct and oblique images. Below is the range-number histogram, and above the integrated curve, i.e. the number of tracks greater than a given range plotted as a function of range. Fig. 3 gives the integrated curve for the reprojection measurements.
D iscussion of results
Before proceeding to interpret these figures we may discuss briefly the type of range-distribution curves to be expected on theoretical grounds for particles arising from neutron disintegrations in thick layers of the target substances. A thick layer is here understood to be one which has a stopping power in excess of the range of the most energetic particle pro duced. Neglecting effects due to straggling and scattering, and assuming (a) that the spatial distribution of the disintegration particles is isotropic, * Owing to the finite depth of focus the value of the magnification [t appropriate to tracks in a plane through the centre of the foil will not hold for those in planes through the top and bottom edges. Calculation showed that ji was 3 % high at the top edge and 4 % low at the bottom, so that errors due to these causes will average out in a large series of observations. and (6) that the reaction probability is not a function of the depth of penetration into the layer, it may readily be shown that the number of C. O'Ceallaigh an d W. T. D avies Range (mm.)
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particles having emergent ranges between r and r + is given by a function of the type where s -depth of the condensation free space already referred to (about 1 mm. in these experiments).
Furthermore, the number of particles having emergent range greater than r will be given by j = f ( i -9 <jr=(i?-r)(i -0 <4)
where R = the unretarded range of the group of particles under con sideration.
Range (mm.)
Fig. 3
It follows from (3) that the slope of the integrated curve is independent of r for values of r which are great compared to s, so that the curve is a straight line which cuts the axis at A more rigorous calcu lation which takes account of straggling has been given by Livingston and Bethe (1937a) . For disintegrations caused by neutrons where the energy of the disintegration products is not a function of the depth in the layer of their points of origin, they show that the integrated curve is a straight line which gives directly on extrapolation, the mean ranges of the particles coming from the top layer. For comparison with the experimental results fig. 4 shows (A) the range-number curve and (B) the integrated range-number curve plotted for four groups of particles of ranges 4-1, 5-0, 7-1 and 8-8 mm., the respective relative intensities 1*0, 0-25, 1-0 and 0-25. (A) is drawn from equation (3) It will be seen that the range values may be deduced from the position of the points of inflexion. In virtue of Livingston and Bethe's calculations the ranges so obtained will be mean ranges, and the corresponding particle energy may be obtained without further correction from the range energy relations.
Bearing these facts in mind, the interpretation of the curves is clear. In fig. 2 three separate breaks occur in the integrated curve. These corre spond to ranges of 4-25, 7-1 and about 8-9 mm. The 4*25 mm. range corresponds to the lithium nucleus, but the others must be due to a-particles. In fig. 3 (reprojection measurements) groups are again in evidence at 7-2 and 8-9 mm., while the 4-3 mm. group does not appear for reasons already discussed. The agreement between the results of the reprojection and en larger determinations is satisfactory. The points of inflexion correspond, as we have noted, to mean ranges, and hence the energy releases may be calculated directly from the range-energy relations.
Owing to the small numbers involved, the determination of the exact point of intersection with the JV-axis of the long-range curve is a matter of some difficulty, and in consequence the relative intensity of the two a-particle groups cannot be fixed with any precision. The total number of particles which had ranges greater than 7-3 mm. was 15. Each one of these tracks was very carefully measured by reprojection and its general appear ance examined with a view to deciding its direction and whether or not it w as a proton. In at least thirteen cases the question could be answered with certainty, and in the two remaining cases the general appearance strongly favoured the belief that they were a-particles. The " tail" on the curve cannot be ascribed to straggling of particles from the 7 mm. group. For particles of this range the straggling is less than 2% = 045 mm. These longer range particles cannot be helium recoils passing into the condensation free space surrounding the foil, since their number was about equal to the average number of recoils of whatever range passing through planes drawn at random in the chamber. We must therefore conclude that the longer range group has a real existence. Fig. 7 , Plate 7 shows one of these longrange particles. Its range was found by reprojection to be 9-2 mm. in normal air. The ratio of the intensities of the 9 and 7 mm. groups would appear from fig. 2 to be about 1:3, but may easily be less. The ratio cannot well be less than 1 : 6, since it could scarcely be hoped to detect so weak a group of longer range particles. Comparison of fig. 2 with fig. 4 drawn for a ratio of 1 : 4 will serve to illustrate this point.
It will also be seen that it is very difficult to detect the longer (5 mm.) group of lithium particles which should accompany the 8-9 mm. group of a-particles.
The accuracy of the measurements. The main sources of error in the present investigation are uncertainties in the values of the stopping power of the chamber gases, and of the magni fications in the projection measurements. These are in the nature of syste matic errors and cannot be expected to cancel out in a large series of observations. Owing to the precautions taken the stopping powers were probably known to 1 %. The magnifications may be in error by 2 %. Owing to the fact that the shape of the integral curves is known to be linear, errors due to faulty extrapolation may be expected to be less than those arising from the sources just discussed.
The range of the 7 mm. a-group was found to be 7-2 mm. from fig. 3 and 7*1 mm. from fig. 2 . That of the longer range a-group was 8-95 mm. from fig. 3 and about the same from fig. 2 . The lithium group had a range of 4-25 mm. We may therefore write, allowing for the greater uncertainty in the longer a-group: Rhi = 4*25 + 0 2 mm., RXi = 7*15 ± 0*25 mm., R< x2 = 8-9 + 0-4 mm.
Energy release in the reaction
Two sets of range-energy data have been used to calculate the energy release in the reaction. The first (Bx) are obtained by Livingston and Bethe (19376)-and the second ( ) from curves embody ing the results of Blewett and Blewett (1937) which have been privately communicated by Professor Bethe. In the region with which we are con cerned, the latter data predict an energy release some 15 % higher for a given range than those formerly accepted. Table I gives a synopsis of known evidence on this reaction. The ranges of the particles found by each author are given, together with the total energy releases ( calculated as that of the a-particle Ea. The difference between the total energy release observed and the value of calculated from the mass values are listed under the headings A. The value of each of these quantities has been calculated from each of the two range-energy relations.
D iscussion
Reference to Table I shows that the majority of previous workers are agreed on the question of the range of the lithium, and of the more energetic a-particles. With the exception of Haxel, however, no worker has reported the existence of a group of a-particles of shorter range. For this reason a careful examination was made of the range-number curves given by Haxel and Funfer. It was found that by redrawing their curves it was possible to bring their results more into agreement with ours. In particular, some evidence was found in Funfer's curve for the existence of two groups of a-particles having ranges about 7 and 8-8 mm. By neglect ing the " tail" in the distribution curve he was led to a figure of 8-6 mm. obtained by extrapolation of a straight line drawn evenly between all the points. It also seemed as if Haxel's extrapolation led to too low a value for the shorter and too high a value for the longer a-particle groups. The fact that Rotblat finds a lower value both for the lithium and the maximum a-particle ranges, is possibly due to a doubtful method of calibration of his ionization chamber. The range of the lithium particle has been found by most workers to lie between 4-0 and 4*3 mm. It is reasonable to suppose that the true value is not far from 4-2 mm. The total length of the lithiuma-particle recoil has been found in three independent determinations (Roaf; Taylor and Goldhaber; Taylor and Dabholkar) to be about 11*5 mm. and 11*4 mm. respectively. (The value (12-3 mm.) found by Kurtschatow, etc., is almost certainly too high for reasons which we have already discussed (p. 82).) Within the limits of error this figure is equal to (4-2 + 7-2) mm. This would constitute additional evidence for the existence of a strong group of a-particles of about 7 mm. range. We are therefore driven to conclude both from our own experiments and those of other investigators, that the a-particles produced in the reaction are emitted in at least two range groups.* Weaker groups of shorter range may, of course, exist but it cannot be hoped to resolve them by methods such as we have adopted. As already mentioned it would be difficult to resolve the two close lying lithium groups which would correspond to the two a-particle ranges. The agreement between our maximum range 8-9 mm. with that reported by Funfer (8-6 mm.) and by Wahlen (8-5 mm.) is noteworthy, and lends considerable support to our belief that these authors failed to resolve the two a-particle groups. When this paper was in preparation for publication, the boron slow neutron disintegration was repeated in this laboratory by Bower, Bretscher and Gilbert. Using a boron rich gas in the expansion chamber they deduced the ratio R JR ja by the method of track photometry already mentione Their result for the lithium range was 4-3 ± 0-3 mm. and for the a-particle group 7-0 + 03mm. bothin excellent agreement with ours. They do not find any clear evidence for the existence of a longer a-particle group, and conclude that if such exists it must form less than 10 % of the stronger (7 mm.) group.| Energy levels of Li7 The values of 8-9 mm. and 7*15 mm. for the a-particle ranges receive further confirmation from independent evidence for the existence of discrete energy levels of the Li7 nucleus. Bothe (1936) has examined the energy spectrum of the electrons produced in a thin lead plate by the y-radiation * It might be thought that the 8-9 mm. group of a-particles could correspond to cases of disintegration by neutrons of appreciable momentum. Assuming an energy release in the reaction of 2-45 x 10® e-volts (7- 15 mm. range on the B2 relations) , it may be shown that in order to project 9 mm. particles backwards, the energy of the neutron must be about 2 x 10® e-volts. The reaction cross-section is extremely small for neutrons of this energy, so that this explanation of the origin of the longer range a-particles must be rejected.
[t Note added in proof, 15 M a y1 938. It has been suggested to particles forming the longer range group may be protons from the reaction 5B 10 + 0n1^-4Be10 + jH1. The balance of energy in this reaction would result in a value for the proton range of 6-5 mm. It is just possible that errors in the values of the masses or in the range-energy relations may be sufficiently large to justify the identification of these protons with the observed 8-9 mm. group. They cannot be identified with the 7-2 mm. group for the reason that the length of the Be recoil track would be much less than the value of 4-2 mm. found for the tracks associated with this group.] arising from the excitation without capture of lithium by a-particles. He reports two strong lines at 0-39 and 0-59 x 106 e-volts with, possibly, a weak combination line at 0-2 x 106 e-volts. Absorption measurements of this y-radiation have been made by Webster (1932 ), Savel (1935 ), Schnetzler (1935 ) and Spell (1936 . Their values for the y-ray energies lie between 0*5 and 0-7 x 106 e-volts.
The reaction 3Li6 + jD2 -> 3Li7 4-jH1 has been very carefully studied by Rumbaugh and Hafstad (1936)-and again by Williams, Shepherd and Haxby (1937) . Two groups of protons are emitted. The energy difference corresponding to the difference in range is found to be about 0*4 x 106 e-volts. The latter authors also measured the energy of the y-ray by absorption and arrived at a value of 0-4 + 0*025 x 106 e-volts. A recalculation of the figure given by Rumbaugh and Hafstad using amended range-energy relations and taking account of the energy of recoil of the lithium particle leads to a value for the excitation energy of 0*44 x 106 e-volts.
Thus, no evidence has been advanced by these authors for the existence of the higher excitation level of Li7 of 0*6 x 106 e-volts reported by Bothe although a careful search was made for a third group of protons in the reaction quoted above. It is still a moot point, therefore, whether the Li7 nucleus has one or two low-lying excitation levels. Indeed it would appear as if one low-lying level only is theoretically possible. The next highest level would require to be at least 2 x 106 e-volts above the ground state. (Livingston and Bethe 1937c) . It is also possible, however, that transitions to the 0*6 x 106 e-volts level are forbidden in the nuclear reactions under consideration.
The present results are in agreement with these observations. The energy difference corresponding to a-particles of 8*9 and 7*15 mm. range is 0*58 x 106 e-volts on the older ( Bx ), and 0*55 x 106 e-volt range-energy relations. The values of (Table I) calculated directly from masses are 0*91 (Rx) and 0*54 (B2). It is probable that the value of Q = 2*99 x 106 e-volts calculated from the masses is not seriously in error. It has been found by Savel (1935) and by Schnetzler (1936) that the emission of neutrons in the reverse reaction, 3Li7 + 2He4 5B10 + (pd + does not begin until the energy of the a-particles is 4*7 x 106 e-volts. This would make Q[ = -Q\ = -2*99 x 106 e-volts in exact agreement with that deduced from the masses. We may therefore conclude that Q1 (above) is probably not far from 2*99 x 106 e-volts, and is certainly not greater. This seems to confirm the newer B2 range-energy relations so that we may perha the value 0*91 x 106e-volts for the excitation energy calculated from the earlier B 1 relations.
To sum up, the present experiment leads to values for the excitation energy of the Li7 nucleus of (a) 0-55 + 0-15 x 106 e-volts from the range difference of the a-particle groups.
(6) 0-54 x 106 e-volts from the difference A between Qx the energy release calculated from the accepted masses, and the energy release corresponding to the 7-15 mm. a-particles, the newer range energy relations of Blewett and Blewett being assumed throughout to be correct.
The limits of error given above are those deduced from the experimental uncertainties only.
Within these limits the results of the present investigation are in good agreement with the value 0-44 x 106 e-volts predicted by the ranges of the proton groups emitted in the reaction 3Li6 + X D2 -> 3Li7 + 1H 1. At first sight it seems difficult to reconcile with our conclusion that in at least two-thirds of the disintegrations the Li is formed in an excited state, the observation of that the intensity of the radiation emitted by boron under slow neutron bombardment is only about 5 % of that emitted by cadmium under the same conditions. If it is remembered, however, that cadmium emits a number of y-ray groups per disintegration (probably greater than 7; cf. Griffiths and Szilard (1937), Fleischmann (1936) , ), and that, on the average, a Geiger-Muller counter will be about twice as sensitive to the y-rays from cadmium as to the softer radiation from boron, this difficulty of interpretation largely disappears.*
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Summary
The disintegration of boron by slow neutrons-5B10 + o^1-^ 3Li7 + 2He4 + Qx -has been studied in an expansion chamber. Evidence has been found for the emission of three groups of heavy particles of ranges 4-25 ±0-2 mm. 7-15 ± 0*25 and 8*9 ± 0-4 mm. in air at 15° C. and 760 mm. The 4-25 mm. group is clearly due to the lithium nucleus. On the basis of the recent range-energy determinations of Blewett and Blewett, the 7-15 and 8-9 mm. groups, which consist of a-particles, would lead, respectively, to energy releases of 2-45 x 106 e-volts and about 3 x 106 e-volts. Substitution in the equation of reaction of the values for the masses at present accepted, leads to a value for Q1 of 2*99 x 106 e-volts. The 8*9 mm. a-particles would correspond, therefore, to the production of the Li7 nucleus in the ground state, and the 7-15 mm. particles to an excited nucleus having an energy of 0*55 ± 0-15 x 106 e-volts above the ground state.
Evidence based on the emission of two groups of protons in the reaction 3Li6 + 1D 2-> 3Li7 + 1H 1 leads to the prediction of one low-lying excited state of the Li7 nucleus of 0*44 x 106 e-volts. This is confirmed by absorption measurements on the y-radiation accompanying this disintegration. The value 0*55 ± 0-15 x 106 e-volts is in satisfactory agreement with the above figure. A study of the y-radiation arising from the non-capture excitation of the Li7 by a-particles would seem to indicate the presence of two low-lying excitation levels of 0*4 and 0-6 x 106 e-voJts, but it is possible that transitions to the 0-6 x 106 e-volts level are not allowed in the above reactions. 
